250               ON THE  FREE VIBRATIONS  OF  AN INFINITE  PLATE  OF
If 0 be the dilatation, the usual equations are d?a        dO
[156
(1)
in which
__ da     rf/?     dy dx     dy     dz'
•(2)
and m, n denote the elastic constants of the material according to Thomson and Tait's notation*.
If a, ft, 7 all vary as e!ipt} equations (1) become
(IB
m -=- + nV2a + pp*a = 0,          &c.
dx              rr
.(3)
Differentiating equations (3) in order with respect to x, y, z, and adding, we get
in which                               h* = pp*l(m + n)..................................(5)
Again, if we put                   k" = pp2/n,....................................(6)
equations (3) take the form
dd
A particular solution of (7) isf 1 d6
&c.
a~~    h?dx'
k*~dy'
.(8)
in order to complete which it is only necessary to add complementary terms u, v, w satisfying the equations
(V2 + /c2) u = 0,        (V2 + F) v = 0;
(V2 + F) w = 0,
«Zw    dv     dw _ dx    dy     dz
,..(9) .(10)
According to our present suppositions, x and y are involved only through e^x, that is, y is not involved at all.    Thus
The displacement ft is thus  identical with v, and satisfies the differential equation
(V2 + /ca)£ = 0...............................(11)
Again, in virtue of (9) and (10), we may write
.....................(12)
* Lamp's constants X, //, are related to m, n according to X + /*=m, /*=«.
t Lamb, " On the Vibrations of an Elastic Sphere," Math. Soc. Proc. May 1882.of proportionality with e^x is not, however, equivalent to a limitation of the problem to two dimensions, as might at first be supposed; inasmuch as ft, the displacement parallel to y, is allowed to remain finite.
